The effects of mitogen-activated protein kinase inhibitors or small interfering RNAs on gallic acid-induced HeLa cell death in relation to reactive oxygen species and glutathione.
Gallic acid (GA) is widely distributed in various plants and foods and has various biological properties including anticancer effects. In this study, we investigated the effects of mitogen-activated protein kinase (MAPK) [MAP 20 kinase or ERK kinase (MEK), c-Jun N-terminal kinase (JNK), or p38)] inhibitors or small interfering RNAs (siRNAs) on GA-induced HeLa cell death in relation to reactive oxygen species (ROS) and glutathione (GSH) levels. GA dose dependently inhibited the growth of HeLa cells via apoptosis and/or necrosis at 24 h, which was accompanied by the loss of mitochondrial membrane potential (MMP; ΔΨ(m)). Treatment with 70 μM GA increased the ROS level including O(2)(•-) and significantly induced GSH depletion in HeLa cells. GA decreased the activity of extracellular signal-regulated kinase (ERK) at 24 h, whereas it increased that of JNK at the same time. While the MEK inhibitor or ERK siRNA did not affect cell growth and death in 70 μM GA-treated HeLa cells at 24 h, JNK and p38 inhibitors enhanced cell growth inhibition and death in these cells. Additionally, p38 siRNA administration augmented growth inhibition, death, and MMP (ΔΨ(m)) loss in 70 μM GA-treated HeLa cells. In relation to ROS and GSH levels, JNK and p38 inhibitors increased ROS levels, and GSH-depleted cell numbers in GA-treated HeLa cells. Moreover, p38 siRNA increased O(2)(•-) levels and GSH depletion in GA-treated HeLa cells. Each MAPK inhibitor and siRNA differentially affected ROS and GSH levels in HeLa control cells. Conclusively, JNK and p38 inhibitors and p38 siRNA enhanced growth inhibition and cell death in GA-treated HeLa cells, which were to some extent related to GSH depletion and ROS levels, especially O(2)(•-).